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Venous disease in one form or another affects
25% of the population in the United Kingdom.1
Most patients will have varicose veins, and a smaller,
but significant, proportion will have venous ulcers.
The point prevalence of venous ulceration in the
United Kingdom is around 0.15%.2 The overall life-
time prevalence, including healed and open ulcers, is
around 1%.3 Not surprisingly, a problem as prevalent
as venous ulcers has led to the development of many
forms of treatment, many of which are unproven.
The four-layer bandaging technique has become the
accepted “gold-standard” treatment of proven
venous ulceration in the United Kingdom4-7 and is
an accepted method of treatment elsewhere. New
forms of treatment of venous ulcers are becoming
available; clinicians need valid and reliable measures
of patient outcome, healing rates, and cost of treat-
ment to determine the best and most appropriate
form of treatment for their patients.
The most comprehensive way of assessing the
impact of an intervention, whether it is surgery,
pharmacological intervention, or different forms of
dressings, is to assess the impact the intervention has
on the patient’s quality of life. When measurement
of the quality of life is combined with such things as
clinical assessment and laboratory methods, a true
measurement of the impact of the condition on the
patient and its severity can be measured. The recog-
nized way of assessing quality of life is to use gener-
ic and specific measures of health status.8,9 A gener-
ic measure of quality of life, the Short Form 36-item
(SF-36) Health Survey, is available. This well-vali-
dated generic measure of health status is used for
multiple conditions worldwide.8-11 The SF-36 pro-
vides a summary of the quality of life. It is not dis-
ease- or treatment-specific, and therefore, it can take
account of multiple conditions and the influence of
co-morbidity on health.8,9 The SF-36 consists of 36
questions, forming eight domains of health that fit
broadly into physical or mental status scales.
No specific measure of quality of life for patients
with venous ulcers that can be used with the SF-36
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to give a complete measure of health-related quality
of life (HRQL) exists. The benefits of generic mea-
sures were outlined earlier; there are weaknesses,
however. The general nature of these specific instru-
ments (instrument being a questionnaire measuring
the quality of life) may mean that they may not focus
on the area of primary interest. A specific measure of
the quality of life, by its very nature, will be restrict-
ed to the area of primary interest and may, therefore,
miss other important influences on the quality of
life, such as comorbid health problems. Because of
the strengths and weaknesses of both types of instru-
ments, it is preferable to use both a generic and a
specific measure of quality of life when assessing a
condition.8,9 After the introduction of managed
health care,12 the need for valid and reliable mea-
sures of health outcome is even more pressing if
health authorities are to allocate scarce resources in
the most cost-effective manner.8 The development
of a clinically based specific outcome measure for
patients with venous ulcers will be extremely useful
in the assessment of new forms of treatment of the
disease and in justifying the allocation of resources.
Therefore, this study aimed to determine the
quality of life in a group of patients with active
venous ulcers by using the best currently available
measure of HRQL, the SF-36. The development of
a valid and reliable disease-specific measure of
HRQL to use in conjunction with the SF-36 is also
described.
METHODS AND PATIENT SERIES
A cohort of 98 consecutive patients with active
venous ulceration completed a self-administered
questionnaire booklet containing the SF-36 and the
venous ulcer questionnaire. The manner in which
these questions were chosen will be described later. A
venous ulcer was defined as a break in the epithelial
surface on the gaiter area, with evidence of reflux of
greater than 0.5 seconds in the venous system.
Furthermore, for trial purposes, the ulcer needed to
be present for more than 2 weeks and larger than 1
cm2. The patients attended either a community-based
ulcer clinic or the local regional vascular unit. Eight
community clinics are located within this region, and
approximately 120 new patients with leg ulcers and
300 follow-up patients with leg ulcers are seen in
these clinics each year. This cohort includes most
patients being treated for active venous ulcers within
the region covered by the hospital. The median age of
the patients was 76 years, and 66% of patients were
women. Two patients refused entry into the study; no
specific reason was given for the refusal.
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An outcome measure should be valid, reliable,
and responsive. Validity in the context of health-out-
come measurement is the ability to measure what is
intended, whereas reliability is the ability to measure
the subject in a consistent manner.13 The SF-36 has
previously been shown to be both valid and reliable
in a variety of different patient groups, including
patients with varicose veins.8-10 Any new disease-
specific questionnaire, therefore, needs to be validat-
ed in a similar manner before it can be used as an
outcome measure. Responsiveness, or the ability to
detect clinically important changes in health, was
assessed in a small group of patients (10 patients)
treated with four-layer compression bandaging,
whose ulcers subsequently healed within 12 weeks of
the commencement of treatment. In developing the
disease-specific questionnaire, we followed the
methods recommended by Streiner and Norman.13
Designing the questionnaire. A bank of ques-
tions was created by using the recognized method of
patient interview, literature review, and expert opin-
ion.13 A group of 20 patients with active venous
ulceration participated in a taped interview that last-
ed 10 to 30 minutes, in which a series of open and
closed questions about how the presence of their
ulcers affected their lives, what symptoms they expe-
rienced, etc, were posed. The currently published lit-
erature was reviewed for the same points. Three vas-
cular surgeons and one clinical nurse specialist were
interviewed in a manner similar to the patients for
their views.
A bank of questions was produced from the data
collected. Those questions that had face validity
(questions that appear on the surface to be measur-
ing what they actually are measuring),13 as deter-
mined by two vascular surgeons, were included in the
final questionnaire, which contained 32 questions.
The questions were asked in such a way that the
patients first had to say whether they had a particular
problem. If the answer was “yes,” this problem was
then graded for its severity and importance to the
patients on a scale of 1 to 5, with 1 reserved for no
problem and 5 reserved for the worst problem.
Three vascular surgeons independently weighted
the questions for their perceived contribution to
severity. The questionnaires were then scored as a
summation of all the positive responses. These
scores were averaged, and the questionnaire as a
whole was rescaled to give a score ranging from 0 to
100. Zero was reserved for those patients with no
problem at all, and 100 was reserved for those
patients with the most severe problems associated
with active ulceration.
Applying the questionnaire. The set of 32
questions collected by the method described was
given to the patients with active venous ulceration in
a questionnaire booklet containing the SF-36.
Those patients who were unable to read had the
questions read to them by a nurse not involved in
the study. Patients who did not speak English were
excluded from this phase of the study. Some of the
questions in this questionnaire may not have any
relationship to quality of life. The clinicians,
although experts in their field, may not be aware of
other factors that are better descriptors or discrimi-
nators.13 The same can be said about the patients.
Also, the questions may have been chosen or word-
ed incorrectly, or may not be representative. Further
analysis was undertaken to finalize a definitive spe-
cific measure of quality of life for venous ulcer
patients with the minimum number of questions.
Cronbach α and test-retest analysis was used as a
means of assessing the reliability of the ulcer ques-
tionnaire. Cronbach α assesses the average level of
reliability between all items comprising the scale
measured by the questionnaire.14 If the instrument
is measuring a single construct (ie, all the items in
the questionnaire are focused on a specific problem),
then a moderate to high level of correlation between
all the items should exist. If an instrument is to be
reliable, then α should exceed 0.7.14 If the questions
within the instrument are measuring different con-
cepts, they cannot be expected to correlate well with
the overall score.
Cronbach α measures the “internal consistency”
of the questionnaire and therefore does not take into
account any day-to-day variation (actual change in
health on a day-to-day basis or random variation)
and will lead to an overly optimistic interpretation of
the test. If an instrument (questionnaire measuring
the quality of life) is to be used as an evaluative mea-
sure, it must demonstrate stability with time in
patients whose health does not change. This is mea-
sured with test-retest analysis.15 A subsample of
patients was sent a second questionnaire after 2
weeks, and the scores for both questionnaires were
compared. Because venous ulceration is a chronic
condition, it can be assumed that the patients’ health
remained relatively stable in the 2-week period. Too
short a period (eg, a few days) between tests would
allow the patients to remember their original
responses, and too long a period (eg, a few months)
would be influenced by a change in health. A high
level of agreement should exist between the two sets
of responses if the instrument is stable.
Validity is assessed by comparing the scores
obtained with the venous ulcer questionnaire to
those obtained with the eight domains of the SF-36.
Further analysis was undertaken by comparing the
individual questions of the ulcer questionnaire with
the eight domains of the SF-36. If the ulcer ques-
tionnaire is correctly measuring the impact of
venous ulcers on health, we would expect the largest
correlation to exist between questions and scales
that measure related areas of health.
Finalizing the questionnaire. Several methods
were used to reduce the 32-item questionnaire to a
more manageable size. Factor analysis was performed
to more closely examine the interplay between the
individual questions within the questionnaire and
thus reduce their numbers; the results of this analysis
can be seen in Table I. Factor analysis aims to simpli-
fy the data set by looking for interrelationships within
a set of questions. The aim of factor analysis is not to
reduce the number of questions in a questionnaire,
although the application of its method invariably leads
to a reduction in the number of questions as a sec-
ondary outcome.16-18 The method of factor analysis
used in this study was that of “principal components.”
This technique aims to produce a list in which the first
component explains the maximum variance, and suc-
cessive components explain progressively smaller por-
tions of the variance and are all uncorrelated with each
other.16,17,19 The first “factor” therefore contains all
the questions that explain the greatest variance in the
questionnaire. A factor was considered important
when its “Eigenvalue” (the total variance explained by
each factor)17 was higher than 1.0. Eigenvalues are a
way of expressing variance in a standardized form,
with a mean of 0 and a standard deviation of 1. Those
factors with Eigenvalues greater than 1 will explain
most of the variance within the questionnaire. As the
number of factors increases, the total variance
explained will decrease. Therefore, when the ques-
tions that have the highest loadings within these latter
factors no longer have face validity when examined
together, they are ignored. Questions within the fac-
tors that have the highest loadings (more than 0.4)
are examined for face validity to try to determine what
the factor represents.
When a question is answered in the same way by
more than 80% of the patients, it is offering little in
the way of discriminative value.13 Such questions
were considered for rejection.
Questions were entered in the definitive venous
ulcer specific questionnaire when they satisfied these
criteria:
1. All response categories were ticked by less than
80% of the respondents;
JOURNAL OF VASCULAR SURGERY
644 Smith et al April 2000
JOURNAL OF VASCULAR SURGERY
Volume 31, Number 4 Smith et al 645
2. A significant coefficient (high loading) within
one of the important health factors was identified
in factor analysis; and
3. Factors had face validity or measured clinically
recognizable aspects of health.
Finally, the Cronbach α for the resulting ques-
tionnaire had to exceed 0.7—the criterion that has
to be satisfied when comparing groups of patients.20
The finalized Charing Cross Venous Ulcer
Questionnaire is appended at the end of this article.
For information regarding scoring the question-
naire, please contact the principal author directly.
RESULTS
Developing the questionnaire. The first 15
patients completing the questionnaire booklet were
taken through the questions to ensure that the ques-
tionnaire was easy to understand and complete. The
disease-specific questionnaire was easily understood;
however, a few problems existed with the SF-36,
particularly with questions 6 and 10, which are very
similar in their structure. The patients thought there
was repetition.
A total of 98 patients completed the question-
naire booklets; only two questionnaires could not be
analyzed because less than 50% of the questionnaires
had been completed. This is the accepted level at
which to omit a questionnaire in quality of life
research.13
The response frequencies (Table I) show that
questions 1 and 22 (“I have pain from my ulcer” and
“My ulcer prevents me from performing ‘other
jobs,’” respectively) were answered positively by
more than 80% of respondents. Question 25 (“My
Table I. Selection of questions for disease-specific questionnaire
Maximum response
Significant (>0.4) factor coefficients after rotation
Question Content frequency (%) F1 F2 F3 F4 F5 F6 F7
1 Pain with ulcer* 81‡ 0.754†
2 Meeting friends and relatives impaired 57 0.613
3 Going on holiday impaired 51 0.813
4 Hobbies impaired 61 0.822
5 Difficulty with walking 72 0.524 0.413
6 Time to treat ulcer 55 0.664
7 Strain on personal relationships 60 0.504
8 Ulcer slowed me down 77 0.622 0.400
9 Legs ache* 59 0.569†
10 Itching around ulcer* 76 0.473†
11 Smell from ulcer* 65 0.476†
12 Discharge from ulcer 61 0.400
13 Problems washing and dressing* 53 0.711†
14 Depressed 55 0.723
15 Worried never heal 63 0.410 0.677
16 Legs swelling* 51 0.782†
17 Ulcer interferes with cooking 65 0.765
18 Ulcer interferes with cleaning 73 0.716
19 Ulcer interferes with shopping 53 0.701
20 Ulcer interferes with gardening 53 0.698
21 Ulcer interferes with other jobs* 53
22 Prevents wearing shoes* 80‡ 0.477†
23 Appearance of legs 57 0.782
24 Use of public transport 63 0.578 0.456
25 Prevents earning a living* 81‡ 0.802†
26 Dressings a problem: Bulkiness 58 0.693
27 Dressings a problem: Appearance 60 0.830
28 Dressings a problem: Clothes 66 0.668
29 Difficulty sleeping* 58 0.666†
30 Climbing stairs a problem* 61 0.536
31 Taking tablets* 54 0.499† 0.540†
32 Thinking about ulcer 53 0.540
Eigenvalues 12.272 2.273 1.782 1.518 1.371 1.318 1.136
*Questions removed from the final analysis because they did not satisfy all the inclusion criteria. 
†Values in the factor columns represent those questions not holding face validity within the factor. 
‡Values in the maximum response frequency column represent those questions removed after frequency analysis. 
F1, Factor 1; etc.
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ulcer prevents me from earning a living”) was
answered negatively by more than 80% of respon-
dents. These questions were therefore removed from
the definitive questionnaire.
Table I also shows the factor coefficients after
rotation.14 Seven factors were identified, but only
the first four had face validity. After examining the
questions with high loadings in the first four factors
for face validity, we could see that these factors
formed four divisions within the questionnaire, rep-
resenting these aspects of health: social interaction,
domestic activities, cosmesis, and emotional status.
The questions in the final three columns did not
have face validity when examined together, despite
the Eigenvalues being greater that 1.1. The ques-
tions in these columns were removed from the
definitive ulcer questionnaire if they did not feature
in the first four factors.
Questions 1, 9 through 11, 13, 16, 21, 22, 25,
and 29 through 32 were removed from the final
analysis by using these criteria (Table I). This gave a
questionnaire containing 20 items, with a Cronbach’s
α of 0.93, satisfying the criteria stipulated by
Helmstadter.20
The SF-36 is known to be stable8-10; in this
study population, the stability was shown with a
good agreement between the scores of the eight
domains of the SF-36 when administered at the two
periods (rs > 0.6, P < .001 all domains). There was
also little change between the scores assessed by
means of Wilcoxon signed rank test (P >.3, all
domains). The ulcer questionnaire performed in a
similar manner, with a high correlation between the
scores at the two periods (r = 0.84, P < .001), and
little difference between the scores assessed by
means of paired sample t tests (P = .86).
Validating the questionnaire. The venous ulcer
severity scores obtained with the disease-specific
questionnaire showed highly significant negative cor-
relations with all eight domains of the SF-36 (Table
II). The correlations are negative because the two
instruments’ scales are scored in opposite directions;
the venous ulcer severity questionnaire reserves 100
for the worst possible situation, whereas the SF-36
reserves 100 for the best possible health. The 
correlations all exceed 0.5 in absolute magnitude for
all eight domains of the SF-36. Table III shows the
correlation coefficients for the eight domains of the
SF-36 and the four divisions of the venous ulcer
questionnaire. The three highest correlations are
highlighted in each division; all are significant, at a P
value of less than .001. The division of the ulcer
questionnaire corresponding to “social interaction”
correlates most highly with the “physical function-
ing,” “general health,” and “social functioning”
domains in the SF-36. The division corresponding to
“domestic activities” correlates most highly with the
“role limitations due to physical problems,” “general
health,” and “social function” domains. The division
corresponding to “cosmesis” correlates most highly
with the “role limitation due to mental problems,”
“social function,” and “physical function” domains.
Finally, the division corresponding to “emotional sta-
tus” correlates most highly with the three domains of
mental health in the SF-36.
Responsiveness of the questionnaire. A sub-
group of patients was asked to complete the ulcer
questionnaire at 6 and 12 weeks after the commence-
ment of their treatment. Ten of these patients had
healed ulcers at 12 weeks, and their questionnaire
Table II. Correlations between the venous ulcer
questionnaire and the eight domains of the Short
Form 36-item (SF-36) Health Survey
SF-36 domain Correlation coefficient
PF –0.603
RP –0.553
BP –0.570
GH –0.564
VT –0.551
SF –0.706
RE –0.522
MH –0.567
PF, Physical functioning; RP, role limitations due to physical
problems; BP, bodily pain; GH, general health; VT, energy/vital-
ity; SF, social functioning; RE, role limitations due to emotional
problems; MH, mental health.
All correlations significant at the 1% level.
Fig 1. Responsiveness of the ulcer-specific questionnaire
at 6 and 12 weeks (SE of the mean is represented by the
error bars).
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results were used to assess responsiveness. At 6 weeks,
the mean score calculated for the questionnaire had
decreased by 10% (P = .022), and at 12 weeks, it
decreased by 54% (P = .005). This is shown graphi-
cally in Fig 1.
DISCUSSION
The lack of a valid and reliable measure of health
outcome has been a barrier to the assessment of new
and existing treatments of venous ulcers for many
years. The commonly used technique of assessing
the effectiveness of different treatments is that of
time taken to heal the ulcer and ulcer recurrence
rates. This biomedical model has a limited perspec-
tive in measuring health outcome with a chronic
condition such as venous ulceration. Within the bio-
medical model, health outcome is defined as the
presence or absence of disease or, for more serious
conditions, survival or death. This simple dichotomy
is of limited value in assessing intervention in a
chronic condition, because the main goal of treat-
ment in such a condition is to control or limit its
consequences to the patient.21 If a new treatment
reduces the amount of discharge from a patient’s
ulcer but has little effect on healing, it will have lit-
tle or no impact on the biomedical model, but may
have a large impact on the patient’s quality of life.
Biomedical models are not concerned with the wide
consequences of disease and have been questioned
for their appropriateness as measures of health out-
come.22-24 The measurement of HRQL is now rec-
ognized as a core component in the assessment of
health outcomes.25,26
This study showed that a set of clinically derived
questions subjected to rigorous analysis and devel-
opment can produce a health outcome question-
naire with good levels of reliability and validity. The
instrument was shown to be very reliable, passing
two tests of reliability with good results (internal
consistency and test-retest analysis). The high corre-
lation of the venous ulcer questionnaire score with
the eight domains of the SF-36 suggests that the
ulcer questionnaire is picking up the adverse effects
of venous ulceration in all eight health scales of the
SF-36. Further evidence of validity is seen when cor-
relating the scores obtained from the “divisions” of
the ulcer questionnaire with the “domains” of the
SF-36. For example, if “social interaction” were
impaired, you would expect to see problems in the
domains of “physical functioning,” “general
health,” and “social function.” For the division of
“emotional status,” the highest correlations were
seen in the domains of the SF-36 that measure men-
tal health status. This is further strong evidence for
validity of the venous ulcer questionnaire. The ques-
tionnaire has also been shown to be responsive,
because its final score decreases appropriately (indi-
cating better health) as the venous ulcer heals. The
questionnaire therefore satisfies all the criteria
required for a measure of HRQL.
Venous ulceration is a long-term problem that
takes up huge volumes of clinical staff time and con-
sumable resources. With new treatments being
introduced on a frequent basis, a better way of
assessing their effectiveness is required, particularly
because many of these treatments are relatively
expensive. Quality of life assessment can now form a
valuable part of the routine assessment of patients,
particularly when new treatments are introduced. A
disease-specific questionnaire, such as the one
described, when used in conjunction with the SF-36
general health profile, forms a valid and reliable
assessment of the patients’ perception of their health
when venous ulceration is present. Such a measure
will be a useful adjunct to the standard biomedical
models of treatment success when determining what
is best for patients in treatment options and alloca-
tion of resources.
Table III. Comparison of the scores from the ulcer questionnaire with the eight domains of the Short
Form 36-item (SF-36) Health Survey
Divisions of the venous ulcer questionnaire
Domains of the SF-36 Social interaction Domestic activities Cosmesis Emotional status
Physical function –0.698 –0.547 –0.405 –0.434
Role limitations due to physical problems –0.516 –0.567 –0.321 –0.486
Bodily pain –0.523 –0.521 –0.376 –0.502
General health –0.633 –0.577 –0.333 –0.439
Energy/vitality –0.493 –0.540 –0.352 –0.424
Social function –0.677 –0.593 –0.493 –0.646
Role limitations due to emotional problems –0.443 –0.423 –0.425 –0.523
Mental health –0.432 –0.353 –0.394 –0.561
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APPENDIX I. THE CHARING CROSS VENOUS ULCER QUESTIONNAIRE
This questionnaire is designed to allow us to get a better understanding of how your ulcer affects your
life. Please try and answer all the questions as truthfully as possible. If you are not sure how to answer a ques-
tion, give the best answer you can. To answer the questionnaire, look at the questions and first of all decide
if the problem affects you. If this is so, put a tick in the appropriate box.
1. I have pain from my ulcer:
None of the time A little of the Some of the A good bit of the All of the time
time time time
1 2 3 4 5
1. Having an ulcer on my leg stops me doing the following:
None A little Some A good All None
of the of the of the bit of the of the of the 
time time time time time time
a Meeting friends and relatives 1 2 3 4 5 1
b Going on holiday 1 2 3 4 5 1
c Enjoying my hobbies 1 2 3 4 5 1
d Using Public transport 1 2 3 4 5 1
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1. How TRUE or FALSE is each of the following statements for you when considering your leg ulcer?
Definitely Mostly Don’t Mostly Definitely 
true true know false false
a My ulcer has slowed me down in general 1 2 3 4 5
b My ulcer has put a strain on my personal 1 2 3 4 5
relationships
c The discharge from my ulcer is a problem 1 2 3 4 5
d I spend a lot of time thinking about my ulcer 1 2 3 4 5
e I am worried that my ulcer will never heal 1 2 3 4 5
f I am fed up with the amount of time it 1 2 3 4 5
takes to treat my ulcer
I am unhappy about the appearance of my legs because of the ulcer and/or dressings
No, definitely not Occasionally Often All of the time
1
2
3
4
My leg ulcer prevents me from the following household duties:
None of A little of Some of A good bit All of None of 
the time the time the time of the time the time the time
a Cooking 1 2 3 4 5 1
b Cleaning 1 2 3 4 5 1
c Shopping 1 2 3 4 5 1
d Gardening 1 2 3 4 5 1
I feel depressed because of my leg ulcer
Never Occasionally Often Always
1 2 3 4
Please state how much of a problem to you the following factors are regarding the dressings for your leg
A huge A big A moderate A little No 
problem problem problem problem problem
a The bulkiness of them 1 2 3 4 5
b The appearance of them 1 2 3 4 5
c They influence the clothes I wear 1 2 3 4 5
I have difficulty with walking because of my leg ulcer
Never Occasionally Often Always
1 2 3 4
